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(54) Adjustable front wheel stabilizer for power wheelchair 



(57) A mid-wheel drive or front wheel drive power 
wheelchair includes a front stabilizer (50) extending 
from a wheelchair frame (1 2). It includes a first arm (52) 
pivotally mounted to the frame (12) at a first or upper 
end (54) and a stabilizer wheel (62) is mounted adjacent 
a second end. A second arm (60) of the stabilizer as- 



sembly (50) is pivotally connected at opposite ends 
(82.84) to the stabilizer wheel (62) axis and the lower 
end of a shock assembly (38) associated with the sus- 
pension arm. The first arm (52) includes a dampening 
cylinder surrounded by a spring (52). The spring force 
preload can be selectively altered and, independently, 
the height of the stabilizer wheel (62) may be adjusted. 




FIG.3 
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Description 

[0001] The invention relates to wheelchairs, and more 
particularly to power wheelchairs, In which a front wheel 
or mid-wheel drive assembly is used. However, various 
aspects of the present Invention may be used in related 
environments and applications. 
[0002] Our U.S.A. Patent No. 5,575,348 is directed to 
a power wheelchair that Is a rear wheel drive arrange- 
ment. That is, relatively targe drive wheels are disposed 
toward a rear portion of the frame and smaller diameter 
driven wheels are caster mounted on a front end of the 
frame. Thus, even though the axis of the rear drive 
wheels is disposed beneath the seat, the drive wheels 
are more closely disposed adjacent a rear portion of the 
seat or rear portion of the frame. 
[0003] An alternative arrangement mounts the drive 
wheels at a more central location beneath the seat or 
closer to the front of the frame. These mounting arrange- 
ments provide what Is commonly referred to as a mid- 
wheel drive or a front wheel drive power wheelchair ar- 
rangement. For purposes of brevity, the mid-wheel drive 
and front wheel drive styles will both be referred to as 
front wheel drive arrangements, although it is under- 
stood that particular details of the present Invention ap- 
ply to both. 

[0004] The front wheel drive wheelchair typically in- 
cludes a stabilizer that extends forwardiy from the frame 
so that the wheelchair does not tip too far forwardiy dur- 
ing operation. It is known to employ a wheel at the end 
of the stabilizer that Is suspended for selective engage- 
ment with the ground surface. It is known that the wheel 
does not engage the ground surface during nonnal op- 
eration of the wheelchair 

[0005] Power wheelchairs are manufactured for use 
by different weight passengers. It can be desirable to 
alter the height of the stabilizer wheel from the ground 
surface to match a particular wheelchair user, a feature 
heretofore not adequately addressed by prior art wheel- 
chairs. Adjusting the height of the front stabilizer allows 
the wheelchair to clear small height obstacles and yet 
be effective as an anti-tip assembly in the forward direc- 
tion. Known an'angements do not provide an effective 
solution to this problem. 

[0006] Likewise, known front stabilizers do not permit 
variation In the preload force. That is, the front stabilizer 
will counteract tipping at a predetermined force. It is de- 
sirable to adjust the preload force so that the sensitivity 
of the front stabilizer can be altered. Again, prior ar- 
rangements of front stabilizers for front wheel drive 
wheetehairs have been ineffective in that regard. For ex- 
ample, even though known front stabilizers vary the 
preload force, they necessarily result in a change in the 
height of the stabilizer wheel also. 
[0007] Accordingly, It Is desired to develop and pro- 
vide a front wheel stabilizer for a power wheelchair that 
may be independently adjusted for height and preload 
force. 



[0008] According to the invention there is provided a 
power wheelchair comprising: 

a frame; 

wheels rotatably mounted to the frame; 

a suspension assembly interposed between the 

frame and the wheels; 

a drive assembly secured to the frame and opera- 
tlvely associated with the wheels; and 
a stabilizer mechanism extending from a front por- 
tion of the frame Including a first arm mounted at a 
first end to the frame and a second end that extends 
toward the ground surface, and a second arm hav- 
ing a first end connected to a smooth surface urged 
toward the ground surface at a predetermined 
preload force for selective engagement with the 
ground surface and a second end pivotally mounted 
to the frame, the stabilizer mechanism being mount- 
ed for independent height and preload force adjust- 
ment. 

[0009] Such a power wheelchair can overcome the 
above mentioned problems and provide a simple, eco- 
nomical structure that is easily adjusted. 
[0010] Preferably, the wheelchair frame includes a 
longitudinal frame portion that extends fore and aft, and 
a lateral frame member that extends generally perpen* 
dicular thereto. Drive wheels are rotatably mounted to 
the frame beneath a seat and at least one stabilizer 
wheel extends from the front end of the frame. 
[0011] The front stabilizer can be adjustable In height 
relative to the frame to accommodate different users. 
[001 2] The wheetehair can include a pair of front sta- 
bilizers disposed one on each side of the wheelchair. 
Each stabilizer includes the first arm that extends be- 
tween the frame and the stabilizer wheel, and the sec- 
ond arm extending between the stabilizer wheel axis 
and a pivot on the frame spaced from the first arm at- 
tachment point. 

[0013] It is advantageous to have the ability to inde- 
pendently adjust the height and preload of the front sta- 
bilizer for the wheelchair to accommodate different us- 
ers. 

[0014] It is desirable to have a simplified structure that 
allows access to the adjustment mechanism without dif- 
ficulty. 

[001 5] The Invention is diagrammatically illustrated by 
way of example In the accompanying drawings, in 
which:- 

[001 6] Figures 1 A and 1 B show perspective views of 
respective front wheel drive wheelchair embodiments 
incorporating an adjustable front wheel stabilizer. 
[0017] Figure 2 is an elevational view of the front 
wheel drive power wheelchair of Figure 1 A incorporating 
a front wheel stabilizer. 

[0018] Figure 3 is an enlarged view of the front sus- 
pension and front stabilizer assemblies of the Figure 1 A 
embodiment. 
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[0019] Figure 4A is an exploded perspective view of 
the shock and stabilizer mountings of the Figure 1 A em- 
bodiment and Figure 4B is a partially exploded view of 
the front stabilizer used in the embodiment of Figure 1 B. 
[0020] Figure 5A is an exploded perspective view of 
a preferred form of front stabilizer used in the embodi- 
ment of Figure 1 A and Figure 5B is an exploded view of 
the adjustable cylinder of Figure 1 B. 
[0021] Referring now to the drawings which Illustrate 
the preferred embodiments of the invention only and are 
not intended to limit the invention, the Figures show a 
power wheelchair A, again, either a mid-wheel drive ar- 
rangement (Figures 1 A and 1 B) or a front wheel drive 
arrangement (not shown). For convenience, the draw- 
ings occasionally Identify selected components with a 
suffix "a" or "b" which Is intended to represent that the 
wheelchair includes a pair of the described component 
(e.g. lefthand and right-hand components), it being un- 
derstood that the description of one is applicable to the 
other unless noted to the contrary. Moreover, like ele- 
ments in the different embodiments will be described 
with like numerals for consistency. 
[0022] Generally, and with reference to Figures 1A 
and 1 B. the wheelchair A includes a rigid frame 1 0 which 
in a preferred arrangement has first and second tongi- 
tudinal frame members 12a, 12b that are interconnected 
by a cross frame member 14, which may be a single 
cross frame member or one of a pair of cross frame 
members. Each of the frame members is preferably of 
tubular construction that adds rigidity and strength to the 
frame assembly. A seat 16 is shown mounted to the lon- 
gitudinal frame members. It will be understood that a va- 
riety of conventional seats can be alternatively secured 
to the frame as desired Likewise, shown extending from 
a front edge of the seat support assembly is a front rig- 
ging or footrest assembly 18. Again, the footrest is of 
conventional structure so that further discussion herein 
is deemed unnecessary to a full and complete under- 
standing of the present invention. 
[0023] At a first or fonvard end of the frame, and pref- 
erably beneath a central portion of the seat are mounted 
large drive wheels 30. Each drive wheel 30 is rotatably 
mounted to a suspension arm assembly 32 that is piv- 
otally mounted at one end 34 (Figure 4A) to an interme- 
diate portion of the frame. Although not shown, drive 
motors are also secured to the frame for operative con- 
nection with the respective drive wheels 30. The embod- 
iment of Figure 4A includes a suspension assembly 
while the Figure 4B embodiment does not. Thus, in the 
Figure 4A version a generally U-shaped plate 36 Is se- 
cured to the suspension arm while in Figure 4B, the plate 
36 is secured to the frame. In either event, the plate is 
either connected directly or indirectly to the frame. 
[0024] Enclosed within the plate 36 of Figure 4A is a 
shock assembly or dampener 38, a first or upper end 40 
of whbh is secured to the front end of the frame while a 
second or lower end 42 is secured to a lower region of 
the plate. As will be appreciated, the suspension assem- 



bly is intended to dampen or attenuate shocks and vi- 
brations from the drive wheels that would othenvise be 
transferred to the remainder of the wheelchair frame. 
The dampener counteracts the shock forces in a man- 
s ner well known in the art. 

[0025] Since Figure 1 B does not include a suspension 
assembly, there is no shock absorber and the plate is 
connected directly to the frame. 
[0026] A front stabilizer assembly 50 is also mounted 
to the front end of the frame. It includes a first arm 52 
that is pivotally mounted at an upper end 54 to a front 
edge of the longitudinal frame. For example, a U-shaped 
gusset 56 secured to the frame can receive a bolt 58 
that acts as a pin mounting for pivotally receiving the 
upper end of the first arm in the embodiment of Figure 
1A. A second or lower end of the first arm receives a 
stabilizer wheel 62. The wheel selectively rotates about 
an axis 64, which axis may vary In height relative to the 
ground surface. 

[0027] Additionally, the first arm preferably includes a 
dampening member defined by cylinder 66 surrounded 
by spring 68. The cylinder includes a housing from which 
an elongate reciprocating member 70 extends and over 
which the spring is received. Preferably, the reciprocat- 
ing member is threaded at its upper end. The recipro- 
cating member 70 receives an annular plate 72 that 
abuts against an upper end of the spring, an adjustment 
nut 74. a jam nut 76, and stabilizer cylinder barrel 76. 
The barrel 78 is connected to the frame by means of the 
threaded fastener 56. 

[0028] A second amn 60 defines a link that Intercon- 
nects the front stabilizer to the suspension assembly in 
the embodiment of Figure 1 A. More particularly, a first 
end 82 of the second arm is connected to the rotational 
axis of the stabilizer wheel, while a second end 84 is 
secured to the lower end of the shock absorber at its 
connectbn with plate 36. Thus, upward movement of 
the stabilizer wheel Is generally pivoted about the fas- 
tener extending through the lower end of the shock as- 
sembly 42. The extent of movement of the front stabi- 
lizer wheel is represented in solid and phantom lines in 
Figures 2 and 3, the downwardly biased position being 
nomially spaced from the ground surface and the stabi- 
lizer wheel engaging the ground In the compressed po- 
sition. 

[0029] In Figure 1 B, the first arm is directly connected 
to the frame via a pivot connection at its first or upper 
end, while the second or lower end of the first arm is 
connected to the second arm at a region intermediate 
the first and second ends thereof. In substantially all oth- 
er respects, however, the front stabilizer of Figure 1 B Is 
structurally and f unctbnally similar to that of Figure 1 A. 
[0030] The downward position shown in solid line is 
spaced from the ground surface. This spacing allows the 
wheelchair to clear low-height obstacles without the 
front stabilizer dragging on the ground. 
[0031] As will be appreciated, different users have dif- 
ferent weights so that adjustment of the front stabilizer 
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to provide proper stability and prevent the toot rigging 
from dragging on the ground is desired. Height adjust- 
ment is provided via the barrel 78 received on the 
threaded end of reciprocating member 70. Rotating the 
barrel relative to the threaded end of the reciprocating 
member either raises or lowers the height of the stabi- 
lizer wheel from the ground. 

[0032] Independently of the height adjustment, rotat- 
ing the adjustment nut 74 allows the preload of the 
spring 6B to be adjusted. That Is. rotating the adjustment 
nut 74 in one direction or the other either advances the 
nut and the annular plate 72 downwardly or upwardly 
along the threaded portion 70 of the cylinder. Since the 
lower end of spring 68 is fixed against movement by 
abutting the fork assembly mounted to the stabilizer 
wheel, adjustment of the upper end of the spring, i.e.. 
via the annular plate 72, allows the preload force of the 
spring to be altered. Once the desired location is ob- 
tained, the length of the spring is set. thus providing a 
desired preload force. This allows adjustment of the sta- 
bilizer preload force independent of the height adjust- 
ment. 

[0033] The invention has been described with refer- 
ence to the preferred embodiments. Obviously, modifi- 
cations and alterations will occur to others upon a read- 
ing and understanding of this specification. It is intended 
to include all such modifications and alterations insofar 
as they come within the scope of the appended claims 
or the equivalents thereof. 



Claims 

1 . A power wheelchair comprising: 

a frame (13,14); 

wheels (30) rotatably mounted to the frame; 
a suspension assembly (38) interposed be- 
tween the frame and the wheels; 
a drive assembly secured to the frame and op- 
eratively associated with the wheels (30); and 
a stabilizer mechanism (50) extending from a 
front portion of the frame (12,14) Including a 
first arm (52) mounted at a first end (54) to the 
frame and a second end that extends toward 
the ground surface, and a second arm (60) hav- 
ing a first end (82) connected to a smooth sur- 
face (62) urged toward the ground surface at a 
predetermined preload force for selective en- 
gagement with the ground surface and a sec- 
ond end (84) pivotally mounted to the frame, 
the stabilizer mechanism (50) being mounted 
for Independent height and preload force ad- 
justment. 

2. A power wheelchair according to claim 1 , wherein 
the smooth surface is a wheel (62) rotatably con- 
nected to the first end (82) of the second arm (60). 



3. A power wheelchair according to claim 2, wherein 
the second end of the f irst amn (52) Is connected 
to the second arm (60) at a region interposed be- 
tween the first (82) and second (84) ends of the sec- 

s ond arm (60). 

4. A power wheelchair according to claim 2, wherein 
the height of the wheel (62) above the ground sur- 
face Is adjustable by selectively extending or con- 

^0 tracting the length of the first arm (52). 

5. A power wheelchair according to claim 1, wherein 
the smooth surface is a wheel (62) rotatably con- 
nected to the second end of the first arm (52). 

IS 

6. A power wheelchair according to claim 1, wherein 
the stabilizer mechanism includes a spring (52) that 
exerts a preload force against the smooth surface, 
the preload force being adjustable independently of 

20 the height. 

7. A power wheelchair according to claim 1, wherein 
the first amn (52) includes a dampening spring (52) 
that urges the second end of the first am (52) to- 

2S ward the ground surface. 

8. A power wheelchair according to claim 7, wherein 
a preload force of the dampening spring (52) is ad- 
justed by selectively compressing or decompress- 
so ing the spring. 
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